transplanted into the subretinal space of a mature host develops into a graft with wellorganized, but atypical retinal structure. We tested the effect of this organization on rabbitto-rabbit graft functional properties, isolating the graft to avoid contamination of graft responses by host retinal activity. Transient Other times, the responses were an increasing function of stimulus diameter which saturated for large spots (57%). Response amplitudes were a monotonically-increasing function of light intensity over the narrow range tested. The LERGs were reminiscent of the proximal negative response or M-wave seen in normal retinas, INTRODUCTION Retinal transplantation as a strategy for restoration or rescue of function in retinas rendered afunctional by disease or trauma is an intriguing idea. There has been rapid growth in research focused on this strategy, partially stimulated by recent transplantation efforts in brain related to neurodegenerative diseases such as Parkinson's, Huntington' s, and Alzheimer' s/1-3/. Such studies have been hindered by the fact that the specific properties of the inputs, intrinsic processing, and outputs of the systems affected, are not welldefined. This is especially significant when attempting to study specific correlated functional and structural properties of the implanted tissue. In contrast to these studies, the present study utilizes the retina, for which there is good understanding about the inputs (complex light patterns), intraretinal processing, anatomical microcircuitry, and the output (patterns of ganglion cell activity) /31,32/. Here we demonstrate for the first time, organized, complex physiological function in combination with its underlying neuronal microcircuitry in mammalian sub-retinal transplants. to a 250 tm light spot, focused onto regions off the graft or even on it, but distant (>250 gm) from the electrode location (Fig. 4) necessary for the electrophysiological responses seen in these grafts and may serve for more complex physiological processing of visual information.
A question remains concerning the origin of the organized spike activity within these grafts. It is unlikely that the source of the spike-like activity recorded in the isolated grafts derives from host ganglion cells. Histological examination of the isolated graft preparations indicates the absence of residual host retina, including host ganglion cells (Fig. 2B) integration between graft and host retina, and possible graft-driven host responses. These results lead us to expect some integration at both the outer arid inner plexiform levels in our rabbit transplant model analogous to the aforementioned OPL integration in the rodent models.
In conclusion, the research reported in this paper may be valuable in several ways. First, to determine whether a transplantation model, using whole neural retinal donors functionally coupled to their host retinas via longitudinal and lateral preganglion cell synaptic and junctional contacts, is a viable therapeutic strategy. Such a strategy would be applicable in retinas afunctional because of retinopathies in which the ganglion cells and optic nerve link between retina and brain are spared. Second, as a model for the prenatal ontogeny of correlated function and structure in the retina. And third, to examine, based on the apparent disparities between well-organized function in the retinal grafts and their relative anatomical disorder, the role of structural redundancy and necessity for highly ordered organization in the normal retina.
